Leks are aggregations of males that females visit for the sole purpose of mating (Bradbury 1981) . Males of lekking species do not contribute any resources or parental care but provide only gametes to the females. Although relatively uncommon, lek mating systems are found in diverse taxa, including insects (Shelly & Whittier 1997), fish (McKaye et al. 1990 ), birds (Hoglund & Lundberg 1987 and mammals (Appolonio et al. 1989) . Empirical research has focused primarily on the operation of sexual selection within leks, and particularly on the proximate mechanisms underlying female mate choice. Such studies (e.g. Gibson & Bradbury 1985; Hoglund & Lundberg 1987; Appolonio et al. 1989; McDonald 1990; Kellogg et al. 2000) measure variation in the mating frequency of lekking males and identify male phenotypic traits that influence this variation. Although the data collected are usually observational (preceding references), several workers (Ryan 1980; Hoglund et al. 1990 Hoglund et al. , 1993 Robertson 1990; Petrie et al. 1991; Andersson 1992; Deutsch & Nefdt 1992) have manipulated male traits experimentally and thus defined more clearly the relationship between particular traits and male mating success.
Compared to the mate choice process, few empirical studies have dealt with the broader issue of determining which ecological factors promote the evolution of lek behaviour. In an influential paper, Bradbury & Gibson (1983) described a series of 'male-' and 'female-initiated' reasons for the evolution of lek behaviour. Among these, considerable attention has been given to the notion that male clustering derives from a female preference to mate in leks, which, in turn, presumably reflects either the 'ease' of comparing grouped males versus solitary individuals (Alexander 1975) or the tendency of low-quality males to settle near preferred males (the 'hotshot' model, Beehler & Foster 1988) . In the female preference model, spatial clustering of males does not represent an ideal free distribution with respect to environmental variation in female traffic (the 'hotspot' model, Bradbury & Gibson 1983) or predation risk. Rather, lek evolution via female preference requires that the per capita mating success of clustered males be higher than that of solitary males (Hoglund & Alatalo 1995) . Correspondingly, because the opportunity for intermale comparisons (Alexander 1975) increases with lek size as does the expected quality of the 'best' male (Kokko 1997), per capita male mating success is also expected to be greater in large leks than small ones (Hoglund & Alatalo 1995) .
For lekking insects, observational data relating male success to group size generally support this prediction. Data on vertebrate leks appear less consistent. For example, Alatalo et al. (1991); Lank & Smith (1992) and Balmford (1990 , cited in Hoglund & Alatalo 1995 report a per capita increase in male mating success with increasing group size, whereas van Rhijn (1983), Bradbury et al. (1989) , Deutsch (1994) and Westcott & Smith (1997) do not. On a per-male basis, female encounter rate in two Drosophila species (Aspi & Hoffmann 1998; Shelly 1990) and courtship (Hibino 1986) and copulation (Nishida
